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OLIHKA AKYCTHYHOI'O 3ABPY/JHEHHS HABKOJIMIIIHBOI'O
CEPEJOBHUIIA ITPU BUTTPOBYBAHHAX PAKETHHUX IBUI'YHIB

AHoTauis. Bucoki piBHI aKyCTHYHOTO BUIPOMIHIOBAHHS € OJJHUM 31 IIKi/UIMBHUX (ak-
TOPIB, 5IKi BAHUKAIOTH IIPY BUTIPOOYBAHHAX JBUI'YHHHX YCTAHOBOK PAaKEeT-HOCIiB KOCMIYHOTO
npusHaueHHs. Ekcrutyarauisi BUIpoOyBalbHUX KOMILICKCIB OB s13aHa 3 HEOOXIIHICTIO OLi-
HKHM PIiBHIB LIyMy NpHU NPOBEACHHI BHIPOOYBaHb, aHANi3y HOMYCTHUMOCTI BIUIMBY TaKOTO
IIyMy Ha IIepPCOHaJ Ta HACEJCHHs, 1[0 MPOXKUBAE B ceniTeOHiit 3oHi. [IpoBeeHo po3paxyHOK
PIBHS 3BYKOBOT MOTYXXHOCTi PEaKTHBHOTO CTPYMEHs, SIKMil BUHMKAa€ IPU BHIIPOOYBaHHIX
JBUTYHA. PO3paxoBaHO CHEKTP LIyMy CTPYyMEHS JUIi BOCBMH OKTaBHHX CMYT. BukoHaHwit
AKyCTHYHHH PO3PaxyHOK OKTABHHX PIBHIB 3ByKOBOTO THCKY y PO3pPaXyHKOBHX TOYKaX Ha pi-
3HUX BIICTAHAX BiJ] JUKEpeJia, PO3TAIIOBAHOTO Y BIIKPUTOMY IIPOCTOPI, i3 BpaXxyBaHHIM (a-
KTOpY HalpaBJIeHOCTi ryMy. [IpoBeneHa oriHka BUSIBHIIA BiIIIOBIIHICTD CaHiTapHO-TIri€HId-
HHMM HOPMaM PO3paXOBaHHX 3HAYEHb OKTABHHUX PIBHIB LIyMy PEaKTUBHOTO CTPYMECHSI.

KurodoBi ciioBa: caHiTapHO-Tiri€HIYHI HOPMATHBHU BIUTHBY IIYMY; PiBEHb 3BYKOBOT 110~
TY’KHOCTI PEaKTHBHOT'O CTPYMEHs; BUIIPOOYBaJIbHI KOMIUIEKCH.
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ASSESSMENT OF ACOUSTIC ENVIRONMENTAL POLLUTION DURING
ROCKET ENGINE TESTS

Abstract. High levels of acoustic radiation are one of the harmful factors that arise during
tests of propulsion systems of space launch vehicles. The operation of test complexes is associated
with the need to assess noise levels during tests, analyze the admissibility of the impact of such
noise on personnel and the population living in the residential area. The sound power level of the
jet stream that occurs during engine tests was calculated. The jet noise spectrum was calculated for
eight octave bands. An acoustic calculation of octave sound pressure levels was performed at design
points at different distances from the source located in open space, taking into account the noise
directivity factor. The assessment revealed that the calculated values of octave noise levels of the
jet stream comply with sanitary and hygienic standards.
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Cepen ycix [pKepen [IyMy TEXHOTCHHOTO MOXOMKCHHS HalOLIbII BUCOKI PiBHI CTBO-
PIOIOTH ITyCKOBI KOMIIIEKCH PaKeT-HOCIIB, a TAaKOXX BUIIPOOYBaJIbHI CTAHI{ PAKeTHHUX JBUTY-
HiB. PiBHI mrymy B po6ounx ymoBax MoxyTh mocsrat 130-150 nb na pizHux wacrorax [1],
0 TIEPEBUIIYE JAOITYCTUMI Tiri€HIYHI HOPMATHBH JUIsl IEPCOHAIY Ta HacelneHHs. L{uM mosic-
HIOETBCSI HEOOXIAHICTh peanizaliii KOMIUIEKCY 3aXO0/IiB 10 3HIDKECHHIO ITyMY, SIKi BKIIIOYAIOTh
CTBOPEHHSI CaHITAPHO-3aXUCHUX 30H, OYAIBHULITBO CIIOPY/I Ta Oy JMHKIB 3 MiJIBUILICHUMH 3BY-
KOI30JII0I0YMMH BJIACTUBOCTSIMH, BUKOPHCTAHHS METOAIB aKTHBHOTO Ta MACHBHOTIO BIUIMBY
Ha CTPYMiHb BUXJIOITHHX 'a3iB Ha BUXO/I 3 Fa30JMHAMIYHOTO TPAKTY.

MeTor0 IOCIHiKEHHSI € PO3PaxyHKOBa OILIHKA PiBHS 3BYKOBOI HOTYXHOCTI CTPYMEHS
HPOAYKTIB 3rOPSHHS PIAMHHOTO PAKETHOrO JBUTYHA IIPU NPOBEICHHI BUNPOOYBaHb, BEJH-
YMHY 3MEHIICHHS OKTaBHUX PiBHIB ITyMy Ha Pi3HUX BIIICTAHSAX BiX JpKepena, HepeBipka yMOB
CaHITApPHO-TITi€HIYHOI0 HOPMYBAHHS BIUIUBY IIIyMY Ha IIEPCOHAI Ta HA HACEJICHHSI.

Jlnst Tepuropii xKuTI0BOT 3a0yJ0BH, HA SIKY BIUIMBAE IIyM 30BHIIIHIX 00’€KTIB, €KBiBa-
JIGHTHUH piBeHb OIyMy He NOBUHHHMI nepeBuiryBaTtd 55 nbA BreHs ta 45 nbA BHoui. [2].
st BUpOOHUUOTO MepCoHANly TPaHUYHHIA CrieKTp mwyMy Bignosigae I'C-75, nomyctumuii ex-
BIBaJICHTHUI piBeHb mymy ckianae 80 nbA [3].

AKyCTHYHHH pO3paxyHOK IPOBOMIIH U1 yMOB, KOJIH [DKEPEJIO IIyMY Ta PO3PaxyHKOBI
TOYKH PO3TAIOBaHi Ha BiIKPUTOMY pocTopi. Po3paxyHOK piBHIB 3ByKOBOTO THCKY BUKOHY-
BaJIH JUISL OKTaBHUX CMYT i3 CepeIHhOTCOMETPUYHIMH Yactotamu 63, 125, 250, 500, 1000,
2000, 4000, 8000 I'r y Touxax Ha BincTansax Bix 50 M go 700 M. [Ipn BuKoHaHHI po3paxyHKiB
BpaxoByBalH (HaKTOp CIPSIMOBAHOCTI NIyMy, IPOCTOPOBHH KYT BHIIPOMIHIOBAHHS Ta ITOTIIHU-
HaHHS 3BYKY Y IOBITpI.

J171st BUTIKQI0YOro CTpyMeHs B 00J1aCTi 03BYKOBUX LIBHKOCTEH, pO3paxyHKOBHIA PiBEHb
3BYKOBOI HOTYXHOCTI ckiaB 123 nb. JIyist OTpuMaHHsI CIIEKTPY LIyMYy BUKOPHCTAIIM 3HAYCHHS
Pi3HHLI MiXK pPiBHEM 3BYKOBOI HOTY)KHOCTI Ta 3HAUYSHHSIM IOMNPABOK IS KOKHOT OKTABH.

Amaini3 BUKOHaHHX PO3PaxXyHKIB OKTaBHHX PIiBHIB IIyMy I10Ka3aB BiCyTHICTb IepeBHU-
IIEHHS CaHITAPHO-TIri€HIYHUX HOPMATHUBIB JUIs epcoHay. 11 HaceleHHs BUSBIICHI IIepe-
BHIICHHS JIOITYCTHMHUX PIiBHIB IIyMy Ha dactoTax 63, 125, 250, 500 ta 1000 I'n mpu pizHux
MIPOCTOPOBHX KyTaxX BUIIPOMIHIOBAHHS IIyMy Ta Ha Bincransax, MeHmux 200 m. Cif 3a3Ha-
YHTH, [0 HAa BUCOKHMX YaCTOTaX MEPEBUIICHHS JOIyCTUMUX PIBHIB BIUIMBY HE CHOCTEpira-
€ThCS, 110 MOSCHIOETHCS 3aTyXaHHIM LIMX CKIAJI0BUX CIEKTPY LIYMY CTPYMEHS y HOBITpi.

VY AKOCTi 3aXOJiB 0 3HWKCHHIO LIIyMy MOXXHA BUKOPHCTATH JJOJATKOBE O3EJICHCHHS
TEPUTOPIH JINCTAHI MOPOJM JepeB 3/aTHi MOMIMHATH 10 25% 3BYKOBOI eHeprii, HalKkpari
3BYKOIOIJIMHANBHI BIAaCTUBOCTI MAIOTh YarapHUKOBI Ta XBOHHI IIOPOJIN JIEPEB.
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